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is only an extremely small cutting 



PACKAGE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture CSPs at 
low cost with high productivity by cutting a circuit 
board assembly into individual semiconductor packages 
after forming electrodes on electrodes for external 
connection formed on a lower face of the circuit board 
assembly. 

SOLUTION: First of all, in a circuit board manufacturing 
process, a plurality of electrode patterns for forming 
electrodes 3 for mounting IC chips and a plurality of 
electrode patterns for forming electrodes 4 for external 
connection are formed on faces 1A of a circuit board 
assembly in proper distribution and arrangement. Nextly, 
IC chips 5 are mounted on the electrode patterns and 
then are resin-sealed. Nextly comes an electrode 
formation process wherein electrodes 9 are formed on the 
electrodes 4 for external connection. A package assembly 
20A is thus fabricated. In the next process, the circuit 
board of the package assembly 20A is cut into separate 
finished semiconductor packages 20. By this method, in 
the circuit board assembly, the IC chips 5 can be 
mounted by a flip chip method with a pitch between 
adjacent boards being extremely small and therefore a 
space required for cutting the board assembly into 



width which is equal to the blade width of a dicing saw 
and thereby the manufacturing cost can be reduced. 



COPYRIGHT: (C)1998,JPO 
Co) 




* «8 £ 

, , w 

=H P # 

Si A S 

-Cv ^ 

G >tS >N 

V 



I 

^ H IK 

N N ,\ 

X ffi ^ 

& M Tn 

Sfr n 

3f In ^ 

* \n n 



K n 

V * 

_ V 

g at #; 

* ii « 

^ 12 

— fej -H 



8S 1 

g ^ 

0 n 
m x 

ft? 4 

t£ G 

* +• 

OS !-> 

H E 
> tt 

If! 

1 n 



*j g 

« ft- . 

i& c/> »o 

_ U 1 

* iS ^ 



tO J$ 

S * 

40 « 

-> 3» 

5$ 4E 

8W Q 

P tV 



tO 



* * * 

* e » 

^ % ii 

~ as i 

ou * a 

u 42 s 



« « 

« 12 

Y\ ^ 

N co 

Tn eo 

» o 

N K> 

q <e 

6 ^ 

Q H 

, I* 

£ <te 

« 82! 

IS H 

~ ffl 

« St 

o G 

o < 

o o 

— pa 



H 12 



^ , 

H P 

in m 

£ e 

fc*8 IS 

sa h- 

, >o 



h m 

12 JS 

m 

G 4tn 
» 

^ IS 

=n ©1 

^ G 

IE CM 

« J 

CM ■£ 

f 4 

■6 K 

I Si 

N- . 

G K> 

^ *) 



Si 

is 1g 

G 19 

J£ * 

B ffi >o 

fij ^ 4i 
€ «h 

, u m 
& p 

% ■£ 

& cm 



-H K 



IN «S 



o _) 

° 9 



AJ V 

>J t* 

it: g 

^ IS 

*v Y- 

\ . 

^ co 
H 

,\ m 

tS 5 



*g 12 
G 



•H U 

n * 

^ K 

M *s 

V- N 
G 

J© ^ 



K 

k4 



12 tt 

> J Tt 



□ 

B . 

IS Jg 

« «8 

£ 12 

E AJ 

* »J 

G »0 



448 














AJ 


N 


SB 


12 CM 




12 3f »0 co 


s 




A 


G u 




@ 






1 Al f S 


s 




N 


E K> 


G 






iO Oi 1g , 


o 




E 


* v © 


€ 






>N ^ ^ $» 


— 








1 








^ ] -AJ +i 














1 IN 




\K ^ _> 






_i 


«o 12 








u m \\ & 


1S 




Si 


g m -> 


s 






- ,\ fit 






-H 


« 52i 


35 


12 






. K> X 






, 


E u 






« 1 




4- E cm 
^ « * - 
4SJ S G K 








% o 


AJ 






IS 






^ O 


E 




P % 




■H 






Sg co 










U & m <s 


G 




12 


E CM 






^ G 




^ ae * • n 








* ? 


CM 




>o 


■o {S f IN 








G o 






N ffi 




* 






k; 


CO 




« f o u 


SB 




CO 


^ CM 






G ^ 




S ^ G ^ 


EH W 




1 P 






S \ 




^. E K "h 




B5 




% s- 


IN 


in 


M ^ 




o * E ,\ 




iSS 






N 


o 


H- , 
G H 




o K % X 






o 


* fig 




o 


_> 


o g « m 




CO 


o 






o 






o , S * 
— fi G S 




jg! o 




H 






; 








12 



12 12 V 

CO ^ 

Jg (fit ^ 

$S © ^ 



O © @ 

- ^ ^ 

G , 1 

- 12 ^ 

w fir e 

« E * 

22 AJ Q 

HI K> 

S ^ & 

P Hfl 



In J 

n ^ 



% H ^ 

*K »«> o 

N * f 

>N IS 

In @ ^ 

n G J 

=x ^ 

N 12 

, * V 

H 42 4n 

S P 

« ^ oo 

12 8S gg 

~ as s 

w "> 

co "N G 

^ N ^ 

~ ^ ^ 

o 42 . 

o 4 12 

" +(j 



S N 4 

is s> 

a m « 

e »2 « 

I -H % 

^) CO 

AJ „ ^ 

v K> < 

■C* « O 

•$V ^ 03 

G & Yn 

® vH ^ 

« a k 

i « v 

I S IK 

@ 3B 5j 

* €g 

G , * 

m p • 

Yn G -K 

N K> N 

\N 1 \K 

u V "K 

- 4i N 

Si -WJ =N 




— " » 42 K> 




<4 

life 

* 



2JT 



S3 

"a- 

o s 




l!Iilf 



S 

« 



1 



co 



I 




* 


* 


* 


* 


* 


# 


* 




* 


* 


9 


# 


* 


* 











42 


A) 






as 


u. 


o 


4^ s m 






_> 


CO 


S O 


i 


H 


£S 


OQ 










s 


AJ §5 -*o — 




« 






1 B ^ 


\r 








,\ m a 






_i 


u 


G v iff 










] tO t- , 


AJ 








< ^ 






?\ 


i 


^ fh A) 


as 






O v w 










X « A B 

m m x h 


H 






1 


oa -> -> „ 














< 


S 


• » A) K> 






^ 




w e «r 




% 






u *i ft- S 










G -> * «K 


k> 


m 






\N w y> 


& 




N 


€ 


ft S 12 Vs 




led 






tO N u 4 






•to 




42 U A N 








_> 


^ a m 






m 




K> ^ 1 ^N 




10 


HI 




& G to % 






>N 


^3 


^ m ^ o 


gg 




<n 


5^ 


45 AJ ^( *i 








« « x - 






m 




AJ i» a i 










^ & & K> 
* 12 « V 




1 


< 


< 


m m % 


12 




o 


m 


CO 




o 




H »o o ^ 


flu 






G 


® Si « 


I 






s 










< 


ae < s « 












V 




O 


(S ^ , -to 


il 




u 




to g *48 » 








E © AJ w 






u. 


< 


v o p m 










S m Tn 






c> 


o 


« tO t* . 








< 


S SS H n 


in 




-4 


OQ 


^ 4fi G f 


I 


N 


9f 


o 


e e « ^ 


"N 


S3 


u 




^» to *a 




n 


03 


<n ^ O 


N 




AJ 


U 


< *S -> 4c; 








P Isl 


^ 6* 

1 >N * 


E P 


& , 
& P 






fir 




X 




<Av P 
P % 




V AJ 




CM 




s . <□ 


-i -J 




^ 


E 




V 


J 




K »J 


O G 




u 


*0 & 


?n -r 


« AJ 


% G 


s 








K 




~i AJ 


Q 


FN K> 








% « U 


, =\ 
P r\ 


cu a, 




to 


o 






^ 


X 






K 


£ £ 


ti 




AJ P g 


$ 00 






~ 


H 




K 


S 




lis »J 




o 




M G , 


s S e 






?N 




e 








«8 






. aa 


CM 


a 


K? -*P V 


•r> -OK »V 


g , 






€ 














Si ft 


u (a 


< 




•p »0 ^ 
ii *i « 


it g , 


p p 


5ft 


o 










Cs 


d a 




•H © 




o 


+• 


Ad © ii 






— 










*< 










CQ 




H- p ii 


fc El- «CN 


4 as 


p m 






a 










is 


£>' V 


1 % 






r$ ay $ 


:£ , -4 


■8- . ■ 


s p 












AJ 


. -to 


a 






?N 


g 

*> 


& H 




Q K? 








ACT 




s 


> J 




s 






>h 


n y ^ 


1 -3 !& 


Oi 


ii & 












K? 






AJ ^ 


_J @ 


Ys 


! 


• J f 


% AJ ii 


as p 


Ad 


















n 11 


AJ ^ 


n 




— AJ 

g a- i 


ffl ft CM 


? g - 


5ft 




\ 

'< 








u 






>0 i@ 


CU j 


=n 




41- K- H 


la* ♦<? 








88 




« H 


S2 




CO % 


n 




CM CO % 


P t* , 

TO kA -H 
B N' i; 


1 % 4« 


ft N 

W tn 




K 






H 






Esl 


CJ AJ 


1 




Q O fta 


17 K 








1R 






V AJ 






OJ nn 

Mb W 




*> 


# , e 


& ^ o 


k> »j g 


€ u 


» J 






AJ 






_> 1 J 




m o 




g 




f p ~ 


Q B$ ca 


P »<3 iP 






► J 




» J 










g -> K> 






12 




< 45 < 


m p k» 


oo >0 


e 


G 




♦0 


cn 


_> 


m v 


o 


S IS 4§ 






»Cv 


* & co 


~ G o 


aj 


CO V 


±! 








CO 


I 


CN 


"t 








■H 


g o o 


« # m 


ii l<- P 


si 


3SK 






O 




o 


-i ^ $2 


o S 


ft 


■P 


in K> O 


« fc In 
tt £ * 


E 3 « 






s 




O 




I i k>° 


o 


« 1 !=■ 
^ X ^ 


o *h 






Yn •£ ~ 


* E S 














I 






— ?\ 



© s 

& <n 

^ CN 

-o ^ 
w Iff 

fij IS 

es "H 

rS 

CM jg[ 
O O 

o V 



« ^ 

-t* ii 
-> 

i& ^ 

w m 

* 

5s 



1 

4 

22 ^ 

< m 



* H 



IN AJ 
»J 

_) »o 



1g U 

ffi ^ ^ 18 
© * g 

G SB 

{4! m 

cn +j & fc « 

Sj CN 

£ "4 



ii A 
K i 

, ^N 

-) X 
45 P 



s p 

«tf MB 

$^ .tf 

+£ ic 

IS ii 

g m 

< H- 

£ co' 



»J 

K A) ^ I 

■A G 

I ® « 

Vn « 3^ <^ 

^ ^ *H »J 



P <o 


u 


H 


. IS «K 




■N 


u m >o 






•o 4# V 


IK- 


V 


g cn 




*» 


>o If tg$ 




(0 


f t8 


a> 


m 


oW £ « 




1 

N 


IS E «k 


ft 


4f , 




H 


Tf G ~> 




-Cn 


m & is 


•o 


U 


a* k 







IS -ft 

^ G 

X *K 

G .\ 



tS p . 

II. _± -H 



^ V H € 



G JR 

< 

^ m 



« H 



o ?\ U ,\ 

- h> m x 



% _) iO 

K> ^ V 

^ ^ « 



fa* fg 

% ^ 

aj G 

K> A 
V X 

m ^~ 
-t* 
■N « 

X t« 
IP ii 



ii A S -e 



S3* 



H ?n Ys 

■Cs it Ss 

o g m 

- W G U 

55= IE I - 



^ 

*i -> 

^ ft 

X * 

S Yn 

* I 

So IS 



o m 
o | 



H ». 

■Cn 42 

P -J 

^ & 

G Ii 

* e 

I 4t? 



to o 
G 
i 

<55 



' IS 



G % 3SI 

^ ffl ^ 

^ ii g 

M m ii 



4: JS -> 



40 S ii 



*j it 

ii Yn 



G , 
< P 



ii ii o 



^ a< - 



H 

^ S ii 

5ft a >n 

V * A 

ii K» IS 

- & ^ 



IN 
N w 
ii Vs 



I H 



co g 

o ^ 

o -H 

— 3ft 



in Jg 

Vs « 

?s Sfi 

^S 13 

U G 

- * 

. m 

cn G 

H < 

ii - 1 

AJ ]g 



K> §8 ii 
E 

^ ^ G 

f S I 

< ^ 

r £ I 

% « s 

V S8 « 

ne- s 

ii <n +J 

^ m £ 

M fi^ -ttJ 

w U 13 



co g H- 



^ I 

=n ik 

IN 

Sa i? 

€ IS 

, IS 

•H -H 



AJ 
»J 

I 

D 
N 

=s 

p 

I ^ 



8£1 P< ^ 

H ^ . 

m m as 

s s *i 

v ^ ^ 

" < to 

o @ 

CM ii 

< & 

O Hf 

CQ to 

Is M 

N G 

^S ^ 



o 
o 



S 








^> N 


v> 




N X 

X £ 
tf # 








4- 


















^ G 


^ 






^S 


ii 




u 




<□ P 










1 


1 & 


AJ 


ft 




& 






H 


* 


X N8 




So 


CN ^fi 




€ 


■4 IS 


In 




ii G 




AJ 


AJ ^ 




& 


QJ3 <□ 


o 


H 








§f 


o 


5ft 


^ J 







Ad 


*p 




m 
v ^ 


m 










*> 


m 






§5 H 




) 

X 4« 


G 


p 












tN ffi 








>o 












4€ 






AJ 




"R S 




@ 


G 


AJ 








s iS 




A) 










i 


AJ 




K> 


■H 




•H 












V P 


ft 






Ad 




u 












AJ 




■tN 






4§ 








£ 






m aj 


N G 


1 




1 


AJ 








G AJ 






E 


M 






H 


P 


i 


m 


] 


SB 


AJ 




^ @ 




Tn 


If 




5 s 


* J 






s • 


- & 






G 












G 




*N 




AJ 




5ft ft 




K »0 


^R 


AJ 


k 


»0 






m * 


AJ 




& 








© 




^ 




CM 


N 




H 




K? t!=| 


G 


tN -V 




& 


4$ 








t* « 


» J 






AJ 








G t: 




*s 








yQ 




t 5ft 




AJ 


s 


£ 


% 


> J 






P * 


CM 

m c 






« 


u 




a 


Aj' 










A 








« « 








AJ 


G 


M 




V 


S \S 
0 Y\ 












»0 ii 


AJ 


* 


G 


m 




P 




»j 




■H ^ 


•H 


AJ 
















1 


f 




a 


H 


W 


1 


^S 












AJ 


5 Ad 




*) 




IES 






ii N 








-i> 








K> 


AJ H 




G 


^ • 


G 








H w 




HQ AJ 


m 


K> 




G 




m 


* =N 




AJ 




N 










m ^ 


Ad 


@ 






1 


E 








»j 






u 






•fc TN 

m . 






V 
V 


i 






to 


& © 


AJ 




N * 






E 






AJ 


@ »o 


m 






m 




Y- 


g m 


H 














Ao 


» J 


fia 


*N P 










e» p 


AJ 
















& p 


m ]& 






€ 


V 
V 




s 


ii 


AJ € 




€ 


O G 


€ 








»J 








€ 






g 


G « 


H G . 
















»J , 


* 




- 




•R 






, a? 


K> 


, » 








1 ■ 




ffl < V 








n 




*i 






P 














*J AJ 






i 








j G 


8! a i& 






•w 


u 




■w 








■w 


€ 

% AJ 






1 












w 






G 


4> « 


Sop 
















~ 








G 


G 


„ N 




_ ft 












@ 


*s « 


< Ts njt* 




K3 


t^- 






00 




■R OS 


s 


o 


#5 & 




1* 






CM \S 


► J 


CO *i 




-«j 


in 


®> Q 


ID 


■fsK 


X G 


O N tfe 










»o 




S 


AJ 


E 


CM 


It & 


CM 




W 


p 


CM (J 


fir 


CM -J 


CM 




CM 




CM 


G 


A B 


m ^ 1 


*N 


p 


o 




o 




5S o 


CM 


O 


i£ Ad 


o 






G 


o — 


n 


O I© 


o 




o 


se >o 


o 


B 


ft « 


"N *h K 


1 


G 


o 




P 


o 




H o 




o 


*N aj 


o 


El 






o G 




© 85 






o 




o 




if -K- 


n n a. 










G 




<□ 


0 - 


d 




G n 




G 


G 


»0 


- «* 


9S! 


— Ad 


*o — 






j|5 aj 






K =N J? 



X AJ 
& »J 

3® 

G ^ 



* AJ ^ 
ii S 



-4 % 

41 *J 

-> W 

« 4H 

-H , 

„ +< 

ON ^ 

o ^ 

o ^ 

o Si 

" G 



m o 


■«# V 1 




m 


CO 






^ G 










IN P«= 


m 




^ fa 






] 


X 












-J 


ti5 G 




G - 






in 


p 




K P 




»o ii 




A 




G 




Ad a 






K 


E 








CN 










^ Ad 


v BH ^ 








V 




ii <W 




IB 




N 


K> Ad 


MS 




AJ G 






N 


at- 




<^ 


•H 




€ 


m * 




^ oo 


^1 ^ E 






1 






« 


1S IS 




E 








A m 




i< 


K 


» j 




41 




>J 








8 


G € 


% ii f 




* 


CO 


N8 




S aJ 




^ K- 








>Q 




I - 




Ad 


A 


IS 




_> 


p 


AJ 






G X 
*A W 




~ ft 


K BI , 






a- 


» j 




m 52i 




Ad -H 


CN 




£ as 






* A 




t£> 


IN 


i^ 








U 






w 


» ^ 


1 2^ A) 






s 


IS 




S& H 




A G 


•H 




Ad @> 


P 


Ad 


X v 






j— 


G 






Hf 


X? 






I ii 




M8 5ft 


V ^ K> 












m 


Ad 


I - 


i J 


V 




_) 


IS 


& IN 


& 


{< 










_J 


V 0 




_> 


^ « 


P 


Sfi ii 


K ^ -t* 










G s 




^. W 




D\ 




B 




s & 


m 


BK 










tt 






■R 


N , 


_) 


Esl fii 


< -R V 


■v* 


m 




E3 




# Ad 




X w 






v 82 


tt 


^ 


AJ ^ 


AJ 


£> 


§ 


14 








ii P 
°8 % 






X 4^ 

& s 


& 


AJ G 


« 58 & 


V 


Ad 








^ IS 




aS afi 




A 


N S 


G 


"A 






■H 


A 






€ 










tp 


, ^ % 


-£< 


S3 




*0 




181 * 






^ 


V 


V . 


ie 


3 






» J 


V 


tm 






G 






» „ 


» J 


5ft 


ii G Wt 












, N 






H 


IS 


IN AJ 


IS 


< 


m ^ 




H 


is 










«I AJ 








i 


* 4? 


g m i 


3 


fia 


41 


P 




P ^ 
% Jff 








A 




i^ 


I 


m § 




A 






as 




P »J 








« 


*S ft 


K> )& G 


"R 


■H 


_> 


£ 




O 


fS - 






ii H 


-M 




m 










H 




ft »0 






+»» "R 


u , 


V 44 P 


K 














S AJ 


*u 




<CN 


G 


z 


* H 


>j 




1 


5ft 








SS "P 




AJ 




Si 


- P 


< Sfi w 


1 

'< 


P 








ii as 




Ad Si 


_> 


•4 I 








s 


4 


+- 


e 












»o 


& a? 


G 
*A 


, G 




» J 










% 


< H 


m 


^ 






> J 


ii ^ 


a 






ft 




&g 


In 






■4 




22 S 


^ Co 


K 


tV 


iss 








AJ 


O 1S 


AJ 




^ 




IS 


*S A 


G 


i2 


Cn 


CN 


to st 




AJ Ad 








1 


P 


K- € G 


c$ 




« 






~ Ad 


,N 


cc ^ 




o 


Ad IN 




m 






-r> 










ft 


»J < 








*N 




g , m 


45 


o 




DJ> AJ 


^ CM 


1 


G A 






@ 


G 


CM ^ 




-4 


$a 


»J 




CO 




K? O 






G H 




P 


m 42 W Q 






H A 

O T 


<N 


@ I 








5a 


S3 


V 

*^ N 


p' 


•P 


G 


^_ 








CQ 




"R 


* G 




ii « Tn -W ^ 


it 


o 


_i 


o> 


tt( 


s 


CO ^ 


ft 


«s 


B v 






O K> 


0 


ffi 






AJ 


o 


5 G 


o 


a? 


m ^ 




o % 


^ , 1 




o 


o 






o ^ 




tt X 




rr 


« ^ 


P 


^ 


o V 




Ad 






Yn 


o 


* 


aj m 


o 


s 






^ >o % 






& 


oo 


G 


— 1 


in 




r-t 


G V 








ii 


(0 




A 










*V! ii 


1 



G @ 

is S 

« G 

SB P 

, G 
ii 

»fN ^ 

■4 ^ 

G I 

ou ^ 

cn K> 

U -P 

&a m 

5H G , ii 



P K 

S n 

« W 

ii 4H 

cu , 

CO "V 

O ^ 
K> 

4® % 

p * 

*A & 

J cn 

N iS 



% Si 

P HQ 
-H 88 



4> _ 



^ Sg 

CN g 

© G 

G » 

» »0 

*j <S* 

jS v 

K % 

A % 

Y\ £ 

P -n! 

851 ^j 

h a 

£ SI 

ng G 

Si at 

AJ p 

V p 



41 
_ 0 
W- 4€ 



CO 

*J u 
+u P 

filg ii 

ii * 



G 

* «S 
%£ 5H 
C2 

-H . 

* G 



v ft «M -> % — 



o 

P 
G 




i 
s 

S- 
BE 



IBS! >0 
ii 

) 

X g 

k m >o 

K P 

IN *J jg 

^ W la 

£ c % 

t »0 AJ 

H8 »J 

e ii to 

« a v 

MO & U 

8S5 , * 

m c> m 

. -4 , 

Oi »J O 

rt AJ J-< 

O (] »i 

O >0 AJ 



— ?\ 

H fN 

ii V 

& % 

HQ v 

as -> 

s ft 

m 

ii *J 

•r\ Q 

4 AJ 

r hq 

-H V 

2$ « 



n $s 

ft Q 

P u 

G »o 
x> 

* m 

a » 

% ii 



1 

G 

i 

^ & m 

a IB & 



HQ * 
VPS 

* * ©1 

, G 4 

P »0 . 

J J iO 

m m v 

w © s 

^ g S 

>h K 



m 

M 

G 
?N 
I 

4> 

?\ 

V 

# K> 

4 P 
is 

G la* 

as a> 

a & 



< 

o 

CO 

-J 

o 

k> * 

P i\ 
G , 
^) -H 

& CM 

a * 

ii o 
@ o 



A P 

IN S 

J£ v 

» <W 

■4* ^ 

-jv P 

S- ^ 

ii e 

IS ii 

m < 

G O 

*,N — ) 

1 *» 

•*> -J 



, u ss 

% 3$ G 

V ^ 

_> A „ 

ff K P 

& *) G 

P ^ K> 



-4 
_> 

-H 

^ G 
•o K 
o ® 



-H ^ 

G » 

& ts 

m 

IS "h 

S - 

€ ii 

- W 

W « 

^ g 

•4 tsl 

m -> 

Si ^ 

g a 

1 « 

?s a 



VN o 

»o g 



2 

G 



8S 
G 
< 
O 

G T\ 

^ 



^ 
K 
v 
IS 

■fr 



ft 



K - 



CM 



G G 

a as 

* H 

G flS 

^ Si 
G 

^ < 



H- 
G 
< 
o 
cc 
G 
3$ 



G ~ 



is iff as 

HQ » (tf 



* B J» H ^ 9i ^ 

SS HQ <n S «S ^ 

« 6 SS I U ffi U 

^* dJp u — - 

" " H H [fj Tf IO 



x m 

m -h 



< 
o 

?\ 

Ih ^ 

qp ?\ =\ 

1 rs 
K < 

o o 

CJ> CM (N 



■W 
G 

g 

r 

G 

I 



cq S S <P 

V t* 1r 

^ § £ tt 

^ ^ £ * 

In !N *K G 

!\ | ^ 

=N ^ \h I 



Q Q du 



a it 



v as 

a? a 

, 

^ 1 

\K G 





















p 




i J 








G 




^ c> 






m 






p' 








a 














P g$ 

& K . 


S 




-R 


■ft? 












G 




1 


P 




G 


I 




ft! 


i 


A 


a 








V 












Eg 


P 






1 


@ 




G 














G 








K- 


^ J K> 


G 


K 




*j 




at 


HQ 






S 


HQ 


N 


O 








^ c 


>v *< 40 


cu 


4^ 


N 






<□ 


SS 




AJ 






G 


«j 








E »0 


* K P 


C/) 


D 








« 


11 




V- 




V 


i 


P 








E 4« 




O 


*K 










P 








4r0 






u 


G 


- P 


u *a © 




G 


u 


« 




! 




E 














% G 


M > J » J 


E> »0 


m 


<^ 








G 




S 


HQ 


V 




P 






1 


3| ^ 


»o e 






B 








•o 




CM 


P 


_> 




_> 






1 x? 


v g m 


ii p 










V 
*s 


it 






* 


w? 




^< 


*« 






G 4u 


B ^ p 


AJ % 


^ 




G 








tO 


O 


G 






M 


P 


G 




P P 


s 35 as 


» J AJ 






A 




■H 




«j 




kO 




■ft 








■W d¥ 


% a h 


>0 »J 






1 




as 


1 


P 








W 


■E 




! 




^ a 


^ s s 




^ 


G 






H 




% 










-ft 


> J 




w 


* p 


b . © 






>0 


-\ 








AJ 






G 


*i 




G 




K> 


«j —5 


^ p 


si m 




«J 


>o 








» J 






AJ 








V 


<£ AJ 


k g a 
















■H 


IB 




x' 










~ »o a 


*N ii 








*8 






to 


u 


as 








r- 


p 




» i ±| 


i a 








P 






BE 


rr 


SI 






-H 










^ P 




o 


S 






o 






o 


G 






P 




o 




a - 


° * 


^ , 


o 








o 






o 






S 




a 


o 






O -MJ ^ 
" « n« 




^ 








^5 






! 


i 






m 




CM 


^ AJ 




